For quadratic equations which are not of the form z^ = К, we need an alternative method of solution. 
One method is to factorise the quadratic and then apply the Null Factor law 


The Null Factor law states that: 
When the product of two or more numbers is zero, then at least one of them must be zero. 
So, if ab — 0 then a=0 or b = 0. 
To solve quadratic equations by factorisation, we follow these steps: 
Step I: Vf necessary, rearrange the equation so one side is zero. 
Step 2: Fully factorise the other side (usually the LHS). 


Step 3: Apply the Null Factor law. 


Step 4: Solve the resulting linear equations. 


Example 3 


Solve for 2: 


WARNING ON INCORRECT CANCELLING 


Let us reconsider the equation. 1? 


Зг from Example 3. 
We notice that there is a common factor of ә: on both sides. 


У 5 2 3 
If we cancel г from both sides, we will have 7 = 3 and thus т 
= ® 


Consequently, we will “lose” the solution 2 = 0. 


From this example we conclude that: 


We must never cancel a variable that is a common factor from both sides of an equation unless we 
know that the factor cannot be zero. 


Example 4 


Solve fora: 2? + 3x = 28 
a? + 37 — 28 
nom +31 —28=0 (making ће RHS = 0} 
(e + T)(z — 4) [the numbers +7 and —4 have sum 3 and product —28) 


CS 
. 22704 


(Null Factor law) 


Check |f 2=-7, then 22 +37 =(–7)2 +3(—7)=49—21=28 y 


If z—4, then 22432 = 42 + 34) = 16+12 =28 y 


Қап ЗЕН лш 


Solve for т: 52? = Ba + 2 


51? =3c+2 
n Sa? -3r-2—0 {making the RHS = 0} 
We need two numbers with sum —3 and product —10. These are —5 and +2. 


~ 5a7—5r+2r—2=0 C'splitting" the middle term} 
. Be(a — 1) +2(r — 1) 
(x — 1)(5x + 2) =0 

. 2-1=0 or 52+2 
~ z=1 or —2 


(Null Factor law) 


1 Solve for т: 


а 22-7:=0 b 12—52=0 є 22 =8г 

d 22=4r е 37? +67 = 0 f 212 +52=0 

9 412 — 37 =0 h 4r? =52 1 322 =92 

2 Solve for т: 

а 12 +32+2=0 b z-3:42-0 € 2 102 + 25 = 0 
d :2-5:-6-0 е 11-6-5г 1 22+72=—6 

8 :2414--9г h 2? ddr = —30 i 2? =15-2 

j 224+4r=12 К 22 == - 24 | 22 = 14= — 49 


3 Solve for т: 


а 2r°+182+36=0 b -2?-1lr-28=0 € 312 +6r=24 

d 27? +2r =24 е 412 +24=20r 1 5x? + 20 = 207 

9 32? = 32 +18 һ i 140+ 62 = 227 

| 227? —5:+2=0 k 1 32? +17r +20=0 
m 2:2--5:-3 n o 212 +7:+5=0 


4 Solve for т: 
а 3:2-13:44-0 
d 2:2-3:-5 
8 6271724320 
| 922 +65 – 48 =0 
5 Solve for т: 
a x(1+5)+22+6)=0 
d 3z(z42)—5(z —3) = 17 
8 г(8-:)-20--13 


512 一 6= 13r 

— 22 
—2r? — 5a +12=0 
282? —8=2r 


2(1-2) 72-3 
4z(z 二 1) = —1 
(82 +1)(2—2) =13-2 


212 172 29 

2a? = 18 - 9r 
1272 22: +6 — 0 
36a? + 392 = 12 


(a — 1)(r + 9) = 82 
228 — 6) = r — 20 


[ 
| 


Example 6 


Solve for x: == 
{LCD — 22) 
ae 2637) |і achieve a common denominator} 
IKE = 


2@—2)=2(6+2) 
Qe — 4 = ба +2? 


‚ a +d +4=0 
. (@+2)#=0 
"n 1+2=0 


т=-? 


{equating numerators} 


Check: 


If w =—2 Шеп 


6 Solve for т: 


Example7 | 


Example 7 


Self Tutor 


n 2+6+4r= (1 + 6) 
5т+6=т*+6г 
2210) 
(:-3)а-2 


т 


Solve fora: 1+——=1 
т т+6 
N 4 1 "ry — 
2+2=1 {LCD = z(z + 6)} 
EA FE) Axr _1x2(@+8) fto achieve а common denominator} 
тх(т+6) ' (2+8)xx 1xa(0+8) 


(equating numerators} 


7 Solve for 2: 


a 243 =1 ь 
е 
ДЕ. MEC ы 
т+2 zil 
8 
а 1'-51+4= b t-72 +12 = € 21472 +5 


9 Solve for т: 


а 23-1022 = 395 b 324 — 2423 + 487? € 225 + 8812 = 3014 


b YVi+13-y7-x 


a b 

4 e 

s h 

a b ‹ 

4 e ' 

s h i 

i k læ 
a b <a 
d е z=3Jor2 f e= 
s ha=-120r5 im 
ia К а= Зор Iz= 
m nz-lo5 о == 


ь «a= for-9 
є fz-$o-6 
h i= ford 
k La=jor-4 
b «===> 
є ta=ford 
h 
ь c 
e ' 
ь ‹ 
e ' 
z=0or+VI в or —3 
a=+lor+2 b ЖуЗог42 cz 
2=0,13,0r —3 b г=0ог4 


т = 0, +2, ог +y1T 
222 bc 


